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ABSTRACT 

This  report  will  present  software  developed  at  USAETL  and 
the  National  Geodetic  Survey  (NGS)  to  convert  between  the  North 
American  Datum  of  1927  and  the  North  American  Datum  of  1983. 

This  program  was  developed  in  response  to  a  need  by  the  Corps  of 
Engineers’  Districts  for  accurate  and  easy-to-use  software.  The 
report  will  concentrate  on  the  program  capabilities  and 
procedures  for  use  with  only  brief  and  general  mention  of 
conversion  technique. 

INTRODUCTION 

The  North  American  Datum  of  1927  (NAD27)  has  become 
unsuitable  for  present-day  surveys.  Satellite  surveys  and 
accuracy  requirements  of  conventional  surveys  have  dictated  the 
need  for  a  more  accurate  earth-centered  datum.  Thus,  the  North 
American  Datum  of  1983  (NAD83)  is  replacing  the  NAD27. 
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Transformation  Techni< 


As  with  the  program  LEFTI ,  DATATRAN  uses  a  least  squares 
routine  to  convert  between  NAD27  and  NAD83.  At  least  three 
reference  stations  with  coordinates  in  both  the  old  and  new 
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daturas  are  needed.  The  shifts  in  these  reference  stations  are 
applied  to  the  new  stations  to  obtain  coordinates  in  the  new 
datum.  Therefore,  the  accuracy  of  the  transformation  is 
dependent  on  the  accuracy  of  the  reference  stations.  If  first- 
order  reference  stations  are  used,  then  first-order  accuracy  is 
obtained  in  the  transformation. 


State  Plane  or  Geodetic  Capability 


With  the  integration  of  the  state  p 1 ane - geode 1 1 c  conversion 
programs,  DATATRAN  offers  the  flexibility,  in  some  cases,  of 
having  inputs/outputs  in  state  plane  or  geodetic  values.  If 
inputs  are  in  state  plare  coordinates,  then  the  positions  are 
converted  to  geodetic  values  for  use  in  the  NAD27-NAD83 
conversion.  If  state  plane  outputs  are  desired,  then  the 
geodetic  values  output  by  the  NAD27-NAD83  conversion  are 
transformed  to  state  plane  values.  The  current  software  version 
does  not  have  the  capability  of  converting  NAD83  state  plane 
positions  to  geodetic  values.  Therefore,  state  plane  inputs  are 
not  available  for  NAD83  to  NAD27  conversions.  The  following 


conversions  are 

avai lable 

with  DATATRAN: 

1) 

NAD27 

State  Plane 

to  NAD27  Geodetic 

2) 

NAD27 

Geodetic 

to 

NAD27  State  Plane 

3) 

NAD  2  7 

Geodetic 

to 

NAD83  Geodetic 

4) 

NAD83 

Geodetic 

to 

NAD27  Geodetic 

5) 

NAD  8  3 

Geodetic 

to 

NAD83  State  Plane 

6) 

NAD  2  7 

Geode  tic 

to 

NAD83  State  Plane 

7) 

NAD27 

State  Plane 

to  NAD83  Geodetic 

8) 

NAD83 

Geodetic 

to 

NAD27  State  Plane 

9) 

NAD27 

State  Plane 

to  NAD83  State  Plane 

Data  Input 

Data  are  entered  into  DATATRAN  for  NAD27-NAD83  conversions 
through  two  data  files.  These  files  follow  formats  specified  in 
the  Federal  Geodetic  Control  Committee  publication,  "Input 
Formats  and  Specifications  of  the  National  Geodetic  Survey  Data 
Base . " 


The  common  point  file  contains  the  coordinates  on  the  new 
datum  of  the  reference,  or  common,  stations.  Thus,  if  NAD83 
coordinates  are  being  transformed  to  NAD27  positions,  then  this 
file  would  contain  the  NAD27  values  for  the  common  stations. 

Each  line  in  the  data  file  contains  the  station  name,  latitude, 
longitude,  and  other  pertinent  information  for  one  station.  The 
format  for  each  station  is  given  in  Format  A  in  the  Appendix. 


The  control  point  file  contains  the  coordinates  on  the  old 
datum  of  the  stations  to  be  transformed.  This  file  also  contains 
the  coordinates  on  the  old  datum  of  the  common  stations.  As  with 
the  common  point  file,  each  line  contains  information  for  one 
station.  The  station  coordinates  can  be  in  geodetic  or  state 
plane  values.  The  format  for  a  file  of  geodetic  positions  is 


i 


it  v!y  '>>:-jes 


i  ■•■iJ  I  nr 
\  :  J.al 


-1 


□  □ 


Format  C  gives  the  structure 


given  in  Format  B  in  the  Appendix, 
for  state  plane  coordinates. 

Data  Output 


The  output  file  for  geodetic  positions  follows  the  same 
format  as  the  control  point  file  (Appendix,  Format  B) .  State 
plane  outputs  are  listed  with  the  geodetic  values  in  an  easy-to- 
read  format.  A  file  of  conversion  statistics  for  NAD27-NAD83 
conversions  is  also  produced.  This  file  presents  the  shifts  at 
each  station,  rotation,  residuals,  and  other  information 
concerning  the  datum  shift. 


As  mentioned  previously,  DATATRAN  presents  the  flexiblity  of 
having  some  inputs/outputs  in  state  plane  or  geodetic  coordi¬ 
nates.  The  user  may  perform  simple  state  plane-geodetic 
conversions  on  either  datum.  Inputs  for  these  conversions  can  be 
entered  interactively  or  through  a  data  file  (batch  input). 


Sample  Program  Run 


The  following  presents  a  sample  program  run  converting  NAD27 
geodetic  coordinates  to  NAD83  geodetic  coordinates.  Five  common 
stations  and  one  control  station  are  used.  The  common  file  and 
control  file  are  created  prior  to  the  program  run  using  the 
computer  system  editor.  The  common  file,  following  Format  A  in 
the  Appendix,  is  as  follows: 


DUP  1924  -  SAMPLE  FILE 
HURST  1905  -  SAMPLE  FILE 
TACOMA  1905  -  SAMPLE  FILE 
SAMPLEV459  -  1986  -  FILE 
RAIN  1905  -  SAMPLE  FILE 


47070784 536N 12 2395 238 255 W 
4705008 1 643N 12230481 1749 W 
470437 10622N1 22260856576 W 
47100935002N122364326962W 
46500533690N1224  1  1257305W 


Examining  the  first  record,  there  is  a  station  named  DUP  1924  - 
SAMPLE  FILE  with  a  latitude  of  47  degrees,  7  minutes,  and  7.84536 
seconds  north;  and  a  longitude  of  122  degrees,  39  minutes,  and 
52.38255  seconds  west.  The  other  four  stations  follow  similar 
formats.  Note  the  alignment  of  the  data  in  each  record  into 
specific  columns  according  to  the  format  specification.  Any 
deviation  from  this  alignment  will  cause  a  program  error  or  a 
misread  of  the  data.  Since  this  program  run  is  converting  from 
NAD27  to  NAD83 ,  the  coordinates  are  the  NAD83  positions  of  the 
common  stations. 

The  c 
foil ows : 

*80* 

*80* 

*80* 

*80* 

*80* 

*80* 


trol  file,  following  Format 


DUP  1924-SAMPLE  FILE 
TATSOLO  1935-SAMPLE  FILE 
HURST  1905-SAMPLE  FILE 
TACOMA  1905-SAMPLE  FILE 
SAMPLEV459- 1986-FILE 
RAIN  1905-SAMPLE  FILE 


B  in  the  Appendix,  is  as 


470708 48 4 00N 12 2394793300 W 
4707 2948600N 12239291 4900 W 
470501 4 5800N 12 2304367300 W 
4 70437746 00N 12226041 3000 W 
47 1 00935002N 12 23643 26962 W 
46500597300N1224 10813200W 


,<»  .*♦  .‘tl.t  ■  «  «■»  t.>  »■» 


fc  t.f  I  »  1 


This  file  contains  the  NAD27  geodetic  positions  for  the  common 
stations  and  the  control  station.  Examining  the  first  record, 
there  is  a  station  named  DUP  1924  -  SAMPLE  FILE  with  a  latitude 
of  47  degrees,  7  minutes,  and  8.48400  seconds  north;  and  a 
longitude  of  122  degrees,  39  minutes,  and  47.93300  seconds  west 
The  other  five  stations  follow  similar  formats. 

Having  created  the  common  and  control  files,  the  program  u 
run  and  the  following  menu  appears; 


PROGRAM  DATATRAN 


INPUTS  MUST  BE  IN  CAPITAL  LETTERS 
SELECT  FUNCTION; 

1)  STATE  PLANE  -  GEOGRAPHICS,  NAD27 

2)  STATE  PLANE  -  GEOGRAPHICS,  NAD83 

3)  NAD27  TO  NAD83 

4)  NAD83  TO  NAD27 

5)  OTHER  DATUM  TRANSFORMATION 

INPUT  FUNCTION  NUMBER: 


The  user  enters  the  number  corresponding  to  the  conversion 
desired.  For  this  sample  run,  a  3  is  entered  and  the  following 
additional  menu  appears: 


SELECT  INPUTS/OUTPUTS: 

1)  GEO  INPUTS  -  GEO  OUTPUTS 

2)  GEO  INPUTS  -  SP  OUTPUTS 

3)  SP  INPUTS  -  GEO  OUTPUTS 

4)  SP  INPUTS  -  SP  OUTPUTS 


The  user  enters  the  number  corresponding  to  the  desired 
combination  of  inputs/outputs.  For  this  sample  run,  a  1  is 
entered.  Recall  that  a  NAD83  to  NAD27  conversion  with  state 
plane  inputs  is  not  possible  with  this  software.  Therefore,  if  a 
4  is  entered  for  the  initial  menu  and  a  3  or  4  is  entered  for  the 
second  menu,  then  an  error  message  is  displayed  and  another 
selection  must  be  made. 

The  user  is  then  prompted  for  the  names  of  the  control  file, 
the  common  file,  and  the  output  file.  The  appropriate  names 
consisting  of  a  maximum  of  eight  characters  are  entered. 

The  following  prompt  is  then  displayed: 


» 


■ 

I 

$ 


f: 


DO  YOU  WANT  A  FULL  LEFTI  LISTING  WITH  - 

1  -  COORDINATES  OF  COMMON  STATIONS 

2  -  RESIDUALS  AT  COMMON  STATIONS 

3  -  TRANSFORMED  COORDINATES  AND  THEIR  CORRECTIONS 

4  -  CHANGES  AND  INTERSECTION  CORNERS 

5  -  SHIFTS  FOR  EACH  STATION  IN  SECONDS 

6  -  SHIFTS  FOR  EACH  STATION  IN  METERS 

ANSWER  Y  OR  N  ??*> 

The  items  listed  in  this  prompt  are  available  for  output  to  the 
datum  conversion  statistics  file.  The  user  enters  a  Y  if  all  six 
items  are  desired.  If  an  N  is  entered,  then  the  user  chooses 
which  of  the  individual  items,  if  any,  are  desired. 

The  datum  transformation  is  computed,  and  the  final  output 
file  is  as  follows. 

*80#  DUP  1924-SAMPLE  FILE  47070784536N1223952382550W 

#80*  TATSOLO  1935-SAMPLE  FILE  47072884900N1 223933484030W 

#80#  HURST  1905-SAMPLE  FILE  4705008 1643N1223048 1 17490W 

#80#  TACOMA  1905-SAMPLE  FILE  470437 10622N1222608565760W 

#80#  SAMPLEV459- 1986-FILE  47 100935002N1223643269622W 

#80*  RAIN  1905-SAMPLE  FILE  46500533690N1 224 1 1 2573050W 

This  file  has  the  output  file  name  specified  by  the  user  and 
lists  the  NAD83  coordinates  of  the  control  and  common  stations 
according  to  Format  B.  The  conversion  statistics  file  with  the 
items  specified  by  the  user  is  also  produced.  This  file  has  the 
output  file  name  specified  by  the  user  with  the  extension  ' . STS . * 

For  example,  if  the  user  entered  'FILE. OUT'  as  the  final  output 
file  name,  then  this  would  be  the  name  of  the  file  shown  above. 

The  conversion  statistics  would  then  have  the  name  'FILE. STS.* 

The  conversion  statistics  file  with  all  six  items  for  this  sample 
conversion  is  as  shown  on  the  following  two  pages. 

CONCLUSION 

DATATRAN  provides  users  with  an  accurate  and  easy-to-use 
method  for  converting  between  NAD27  and  NAD83 .  The  program  also 
offers  the  flexibility  of  having  i nputs /outputs  in  geodetic  or 
state  plane  values.  Three  or  more  stations  with  known 
coordinates  on  both  datums  are  needed.  A  least  squares 
adjustment  is  then  applied  to  the  unknown  station(s)  to  determine 
the  coordinate (s)  on  the  new  datum. 


Re  f  erence 

Computer  Programs  'LEFTI',  'PCTOGP',  and  'GPPC83';  National 
Geodetic  Survey  -  Information  Branch,  National  Oceanographic  & 
Atmospheric  Administration,  Rockville,  Maryland  20852. 
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APPENDIX 


Format  A 


Format  B 


C  o  mmo  n  File 


1-6 

Sequence  Number 

(optional) 

7-10 

Blank 

11-13 

Station  Serial  Number 

( opt i ona 1 ) 

14 

Blank 

15-44 

Station  Name 

45-55 

Geodetic  Latitude:  Deg- 

Mi n -  Sec ,  to  5 

decimal  places,  decimal 

point  implied 

between  col  50-51  (DDMMSSsssss) 

56 

Direction  of  Latitude: 

N  or  S 

57-68 

Geodetic  Longitude:  Deg 

-Min-Sec ,  to  5 

decimal  places,  decimal 

point  implied 

between  63-64  (DDDMMSSsssss) 

69 

Direction  of  Longitude: 

E  or  W 

70-75 

Elevation  of  mark  above 

mean  sea  level 

in  meters,  decimal  point  implied 

between  73-74  (EEEEee) 

(optional ) 

76 

Elevation  code 

( opt i onal ) 

77-78 

State  or  Country  Code 

(optional ) 

79-80 

Station  Order  and  Type 

( opt i onal ) 

Geodetic  Control  File 


1-6 

7-10 

11-13 

14 

i.5-44 

45-55 


56 

57-68 


69 

70-75 


76 

77-78 

79-80 


(optional ) 
(optional ) 


Sequence  Number 
Data  Code  (»80») 

Station  Serial  Number 
B 1  ank 

Station  Name 

Geodetic  Latitude:  Deg-Min-Sec ,  to  5 
decimal  places,  decimal  point  implied 
between  col  50-51  (DDMMSSsssss) 
Direction  of  Latitude:  N  or  S 
Geodetic  Longitude:  Deg-Min-Sec,  to  5 
decimal  places,  decimal  point  implied 
between  63-64  (DDDMMSSsssss ) 

Direction  of  Longitude:  E  or  W 
Elevation  of  mark  above  mean  sea  level 
in  meters,  decimal  point  implied 
between  73-74  (EEEEee) 

Elevation  code 
State  or  Country  Code 
Station  Order  and  Type 


(optional ) 
(optional ) 
(optional ) 
(optional ) 


Format  C:  State  Plane  Control  File 


1-6 

Sequence  Number 

(optional ) 

7-10 

Data  Code  (*81») 

11-13 

Station  Serial  Number 

(optional) 

14 

Blank 

15-44 

Station  Name 

45-54 

X  Coordinate,  in  feet, 

to  three  decimal 

places,  decimal  point 
51-52  ( XXXXXXXxxx ) 

implied  between 

55-65 

Y  Coordinate,  in  feet. 

to  three  decimal 

places,  decimal  point 
62-63  ( YYYYYYYYyyy ) 

implied  between 

66-69 

State  and  Zone  code  (SSZZ) 

70-75 

Elevation  of  mark  above  mean  sea  level, 

in  meters,  decimal  point  implied  73-74 

76 

( EEEEee ) 

( optional ) 

Elevation  Code 

( opt i onal ) 

77-70 

State  or  Country  Code 

( opt i ona 1 ) 

79-80 

Station  Order  and  Type 

(optional ) 

